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e Understanding the causes of
performance of CESM on Yel
step approach
— Experimental execution and d
— CESM trace analysis
— IBMgtSim: routing study
— Network simulation
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\ : iili UNIVERSITY/ VIRGI :
BONCAR & Auwmmsmovimonas 8

8/25/2014



8/25/2014

Big Pictur

e Understanding the causes o
performance of CESM on Ye
step approach
— Experimental execution and d
— CESM trace analysis
— IBMgtSim: routing study
— Network simulation

‘Colel&\al & Information Systems Laboratory

— Integrated simulation

h NCAR .@: EETEUNIVERSHYWIRGINL;_

Yellowstone netwa

R
N
b\\ﬁk\

B-group

jr==m)

251 A-groups
14 B-groups
9 ORCAs

'/ ‘ColpStbal & Information Systems Laboratory

§

" ———  6-hop t S
;m: EIEEUNIVERSITYWIRGINIA._S- N +Credi
- N




[ [

Communication

g

E:

3

£

8

&

g

q

£

i)

£

% ————
2 |
@ <+——> Intra-socket (vi> : h

Inter-socket (via Mgem&
m—————— - Inter-node (via InfiniBand) = pu
BANCAR ' m
1 iilii UNIVERSITYs VIRGINIA
DN

Latency Bench
mpi_pingpo

e Approximate one-way laten
measuring round-trip latenc

e Results represent ideal late
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0-byte messages
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Latency vs. # of

e Experiment:
— mpi_pingpong on 1024 cores
— 1,048,576 communication pair
— 256 KB messages
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Bandwidth Bench

mpi_bw
e Measures throughput betwee
ranks
e 3 communication patterns:
— Intra-socket
— Inter-socket
— Inter-node
e 2 communication protocols:
— Eager protocol .
— Rendezvous protocol
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Communication Pr

e Rendezvous Protocol: buffer ne
before sending

e Eager Protocol: send directly wi
confirming available buffer spac

¢ InfiniBand: Eager protocol uses
verbs (two-sided communicatio
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=&/ Rendezvous protocol uses WRIT
S_-) (one-sided communication)
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IBMgtSim and O

¢ Problem

— Special version of OpenSM needed to
network '

— Compile time configuration, not suppo
version

— Open source version of OpenSM does
Mellanox IBUtils (which contains IBMg

— Open source IBUtils outdated
¢ Solution

— Fix bugs in open source version of Ope

— Patches OpenSM to support FDR link r.

— Patches to support better simulation w
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Summary

¢ |dentified contention throu
mpi_pingpong benchmarks
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Future Wo

e Analyses of larger data sets
— > 500 million data points |
— Analysis needs to be paralleliz
e Study interaction between
InfiniBand
— Open-source MPl implementa
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— Network sniffing
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